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Overview
Asset condition is a critically important component of the highway system’s
overall performance. Assets that are maintained in a state of good repair
support safe and efficient travel and are less costly to operate over an entire
life cycle. MnDOT continuously monitors and reports asset condition using the
business practices and performance measures described in Chapter 3. This
information serves as the basis for MnDOT’s preservation-driven investment
programs and maintenance activities. For many state-owned assets, condition
is used to identify performance gaps, defined here as the difference between
projected performance and the performance target. This chapter presents
condition results alongside state and federal targets.

TARGETS APPEARING IN THE TAMP
The TAMP includes a mix of state targets and required federal targets. The
state targets were established as part of the pilot TAMP for pavements,
bridges, culverts, deep stormwater tunnels, and overhead sign structures.
Targets for other assets were established in subsequent planning processes.
MnDOT work groups developed asset-specific target methodologies based on
existing and anticipated future conditions, current information on capital and
maintenance investments, and anticipated deterioration and risk. For example,
the hydraulic work group identified the number of culverts in poor and very poor
condition and determined how many of them deteriorate to a worse condition
annually. They made judgments on the length of time that a culvert should
remain in poor or very poor condition given risk and determined how many
culverts could feasibly be repaired annually.
Chapter 2 described the MnSHIP development process, looking at trade-offs
between investment levels, performance levels, and risks to evaluate and
select investment priorities. Chapter 3 described the federal and state targets.
The approved targets for the asset categories covered below will be used to
calculate investment need and guide resource allocation decisions in the next
iteration of MnSHIP. These targets will also be used to further develop and
refine MnDOT’s asset management strategies.
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Federal Targets and Gaps
As mentioned in Chapter 3, MnDOT is required to report on federal
performance measures and targets for bridge and pavement on the NHS.
The TAMP must also show the gaps between expected performance and
the federal targets. Figure 7-1 below shows MnDOT’s adopted federal
performance targets and existing condition for bridges and pavements. Since
these targets are short-term and fall within the existing four-year STIP, MnDOT
set targets that it can achieve given existing programmed projects. Because of
this, there are no anticipated funding gaps to meet the federal targets.
Figure 7-1: Federal Performance Measures and Targets

ASSET

PERFORMANCE
MEASURE

2-YEAR
4-YEAR
CURRENT
FEDERAL FEDERAL
CONDITION
TARGET TARGET
(2017)
(2020)
(2022)

EXPLANATION

Share of Interstate NHS
Pavements pavements in good or poor
condition

Measure includes roughness, rutting/
faulting, and cracking calculations. A
segment of pavement is poor if two out
of three measures are poor. A segment
is good if all three measures are good.

Share of non-Interstate NHS
Pavements pavements in good or poor
condition

Same as above

Bridges

Measure is based on NBI condition
Share of NHS bridge deck
ratings of bridge structures 20 feet and
area in good or poor condition
greater

Good: 60.1%
Poor: 0.9%

N/A

Good: 55%
Poor: 2%

Good: 53.4%

Good: 50%

Good: 50%

Poor: 1.3%

Poor: 4%

Poor: 4%

Good: 48.0%
Poor: 1.9%

Good: 50%

Good: 50%

Poor: 4%

Poor: 4%

Although MnDOT anticipates meeting the federal targets, there are risks that
could cause MnDOT to miss them. These risks include poor weather, such as a
severe winter or flooding, and changes in funding. Given the short-term nature
of the targets, the likelihood of these risks occurring and significantly impacting
statewide asset condition are small. Another risk is that MnDOT is currently
unable to forecast future condition for the federal pavement performance
measure. The federal targets are in line with the current conditions for
pavements but future condition could be higher or lower than expected with
programmed projects.
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Pavement and Bridge Targets and Expected
Outcomes
MnDOT has been using performance measures and targets to guide decision
making for over a decade. The pilot TAMP modified existing targets for
pavement and bridge and recommended targets for other assets that have not
previously had performance measures and targets. These recommendations
were incorporated into the 2017 MnSHIP and used to estimate capital
investment need on the state highway system. These performance targets can
be thought of as a desired state of good repair for the highway system although
funding limitations do not allow the department to meet every target.
Each year, MnDOT develops the 10-year Capital Highway Investment Plan
which identifies 10 years worth of capital projects on the state highway system.
Using these projects and their anticipated benefits, MnDOT is able to project
future condition for many assets included in this plan. The section below
describes the difference between MnDOT’s pavement and bridge targets and
the 10-year expected outcome.

PAVEMENT TARGETS
As part of the pilot TAMP, MnDOT recommended setting a target of no more
than 2 percent poor pavement on the Interstate system and no more than
4 percent poor on the non-Interstate NHS (see Figure 7-2). While slightly
less aggressive than the previous targets used to calculate need in MnSHIP,
maintaining this level of condition represents a performance standard that
is consistent with traveler expectations and MnDOT’s strategic goals and
objectives.
MnDOT also recommended adopting a non-NHS pavement condition target of
no more than 10 percent poor as part of the pilot TAMP. This target, which is
a slightly higher than existing conditions, is less aggressive than the no more
than 3 percent poor target MnDOT had historically used to calculate needed
investment in non-NHS pavement. Adopting a less aggressive pavement
condition target on the non-NHS reflects federal and state policy, directing
MnDOT to focus its resources on priority networks (e.g., NHS). Outreach
Figure 7-2: Pavement Condition State Targets

2017
CONDITION
(% POOR)

SYSTEM

10-YEAR
TARGET (% EXPECTED
POOR)
OUTCOME
(% POOR)

Interstate

1.1%

≤ 2%

5.3%

Non-Interstate NHS

1.7%

≤ 4%

6.8%

Non-NHS

4.4%

≤ 10%

9.1%

CHAPTER 7

PERFORMANCE GAPS

PAGE

143

conducted as part of MnSHIP also found that a majority of MnDOT’s external
stakeholders are willing to trade pavement condition on lower volume roads for
a more well-balanced investment approach in other performance areas such as
bridge condition, pedestrian facilities, and other non-motorized transportation.
Unlike the targets for Interstate and non-Interstate NHS pavement condition, a
no more than 10 percent poor target on the non-NHS will likely be met under
existing revenue projections. MnDOT expects the share of non-NHS roadway
miles with poor pavement condition to increase from 4.4 percent in 2017 to 9
percent in 2027. While consistent with MnSHIP 2017 investment priorities, this
outcome poses significant user costs and limits the agency’s opportunities to
manage assets in a cost-effective manner. Adopting this target on the non-NHS
supports strategic prioritization while still conveying the idea that there is a gap
between MnDOT’s desired and expected outcome in this performance area.
MnDOT’s performance measure for pavement is not the same as the federal
measure. MnDOT’s measure focuses on ride quality and does not include
rutting/faulting or cracking. The current conditions and future outcomes for
MnDOT measure cannot be compared to the federal measure.

BRIDGE TARGETS
The pilot TAMP recommended no changes to MnDOT’s bridge condition
targets. The current targets (Figure 7-3) are consistent with MnSHIP 2017
investment priorities. MnDOT expects to be slightly above condition targets for
NHS bridges while meeting condition targets for non-NHS bridges. Compared
to current condition, MnDOT expects the share of NHS deck area on poor
condition bridges to increase from 2 percent in 2017 to 5.1 percent in 2027.
The share of non-NHS deck area on poor condition bridges is expected to
increase from 3.4 percent to 8.9 percent. Both expected outcomes are well
above targets, which illustrates the need for additional funding (see Chapter 8).
MnDOT’s performance measure for bridges is substantially the same as the
federal measure.
Figure 7-3: Bridge Condition Targets

2017
CONDITION
(% POOR)

TARGET (%
POOR)

10-YEAR
EXPECTED
OUTCOME (%
POOR)

NHS

2.0%

≤ 2%

5.1%

Non-NHS

3.4%

≤ 8%

8.9%

SYSTEM

Note:
Figure 7-3 reports condition by deck area of bridge structures 10’ and greater and does not include
bridge culverts or locally-owned NHS bridges (see Figure 2-10)
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Other Asset Targets and Outcomes
MnDOT has chosen to develop performance measures and targets for assets
beyond bridge and pavement. The pilot TAMP included targets for highway
culverts, deep stormwater tunnels, and overhead sign structures.
Since the completion of the pilot TAMP, MnDOT has worked diligently to
identify targets for additional assets and refine targets for assets included in
the pilot TAMP. Expert work groups for each asset identified a recommended
performance target that considered current and anticipated conditions, risk,
and capital and maintenance investment. These assets include high mast light
tower structures, buildings, ITS, noise walls, pedestrian infrastructure, traffic
signals, and lighting.
MnDOT also convened a workshop to verify all proposed asset targets, while
considering associated risks, to ensure that target decisions are made with
a broad cross-asset perspective. This workshop included asset-specific
work groups, the TAMP Advisory Group and members of MnDOT’s Asset
Management Steering Committee. The target setting methodologies are
described in more detail for each asset below.

HIGHWAY CULVERT AND DEEP STORMWATER
TUNNEL TARGETS
Figure 7-4 presents the current condition, performance targets and expected
outcomes for MnDOT’s highway culverts and deep stormwater tunnels.
Performance targets for the condition of these assets were recommended
as part of the pilot TAMP and adopted in MnSHIP 2017. These targets were
established with expert judgment of the hydraulics work group, which also
considered risks to the trunk highway system. For deep stormwater tunnels, the
pilot TAMP recommended that MnDOT establish targets in line with those for
highway culverts. This target represented a substantial improvement over the
condition at that time; however, a plan has been implemented to systematically
address deep stormwater tunnel needs which has substantially improved
performance.
Figure 7-4: Highway Culverts and Deep Stormwater Tunnels Condition Targets

2017
TARGET
CONDITION
(%
(% POOR) POOR)

ASSET

10-YEAR
EXPECTED
OUTCOME
(% POOR)

Highway Culverts

15%

≤ 10%

12%

Deep Stormwater Tunnels

19%

≤ 10%

N/A%

Note:
Figure 7-4 shares “N/A” as a 10-year expected condition for deep stormwater tunnels. This is due
to unpredictable deterioration modeling on these assets.
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OVERHEAD SIGN STRUCTURES TARGETS
Figure 7-5 presents the current condition, performance target and expected
outcome for MnDOT’s overhead sign structures. Performance targets for the
condition of these assets were defined during the development of MnSHIP. This
TAMP, reflecting the expert judgment of the asset expert work group, sets a
target of no more than 6 percent of overhead sign structures in poor condition.
MnDOT expects the share of overhead sign structures in poor condition to
decline in the future as installation specifications and protocols are put in place.
Figure 7-5: Overhead Sign Structures Condition Targets

ASSET
Overhead Sign
Structures

2017
TARGET (%
CONDITION
POOR)
(% POOR)
28%

≤ 6%

10-YEAR
EXPECTED
OUTCOME (%
POOR)
18%

HIGH-MAST LIGHT TOWER STRUCTURES TARGETS
Figure 7-6 presents the current condition, performance target and expected
outcome for MnDOT’s high-mast light towers. At the time of the development
of the pilot TAMP, MnDOT was in the process of redefining condition rating
criteria for high-mast light tower structures and there was insufficient data to
appropriately recommend a condition target. Since 2014, the expert work group
developed and recommended a performance target for these assets which
aligns with overhead sign structures since they carry similar risks.
Figure 7-6: High-Mast Light Tower Condition Targets

ASSET
High-Mast Light
Tower Structures

2017
CONDITION
(% POOR)

TARGET
(% POOR)

10-YEAR
EXPECTED
OUTCOME (%
POOR)

18%

≤ 6%

N/A*

*MnDOT is unable to estimate future condition due to unpredictable deterioration of these assets.

PAGE

146

MINNESOTA GO

MNDOT TRANSPORTATION ASSET MANAGEMENT PLAN

BUILDINGS TARGETS
All nine building sub-categories had differing target setting methodologies. One
commonality is that they were set by thorough discussion by asset experts and
a cross-asset target analysis was taken into consideration.
Rest areas are the most visible building assets to the public. Therefore, it was
decided that they should have a more aggressive target, allowing only a few to
enter poor condition. There was a recent investment in weigh stations, keeping
most of them out of poor condition. The desired target allows one weigh station
to be in poor condition.
For all other buildings, critical sub-categories that deliver essential services
have more aggressive targets to allow fewer assets to enter poor condition.
Asset experts took into consideration which buildings are habitable or nonhabitable, prioritizing according to user impact. Desired targets are worse than
current condition accounting for a high number of buildings being in the fair
condition categories, therefore requiring more maintenance over the next 10
years.
Figure 7-7: Building Condition Targets

ASSET

10-YEAR
2017
TARGET EXPECTED
CONDITION
(% POOR) OUTCOME
(% POOR)
(% POOR)

Class 1 Rest Areas and TICs - smaller buildings (< 4000 SF) that consist of a lobby,
rest rooms, mechanical room and small office/storage space.

12%

≤ 4%

26%

Weigh Stations - smaller (< 4000 SF) two-level building, upper level consisting of
work area for monitoring vehicles coming through scale, office space, break room and
rest room. The lower level usually has a mechanical room, locker room and access to
the scale pits.

0%

≤ 15%

29%

Small Truck Storage - small crew area (Truck Stations, State Sign Shop, Metro Fleet
Bldg. and Bridge Crew Buildings).

1%

≤ 5%

15%

Large truck storage - maintenance shops and an area of office space either on one
or more levels (Headquarters, Central Shop, Materials Research Lab and some larger
truck stations).

0%

≤ 3%

12%

Salt Shelters - mainly treated wood structures, wood walled with post and metal bar
joist roof structure, and fabric covered truss shelter (which has become our standard).

10%

≤ 15%

47%

Storage (heated or unheated) - minimal heating equipment such as unit heaters or
space heaters. Unheated buildings range from pole barn structures to storage sheds.

4%

≤ 10%

10%

Office Buildings - for the most part, the entire building has finishes consistent with a
typical office building.

0%

≤ 0%

0%

Other - all of these buildings vary greatly and don't easily fit into one of the other
categories above.

15%

N/A

N/A
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ITS TARGETS
Figure 7-8 presents ITS asset conditions and targets. Like buildings, ITS has
several sub-categories with different target setting methodologies. The term,
“approaching or beyond useful life,” is used throughout ITS sub-asset classes,
and refers to MnDOT’s age-based rating scale. Over time, obsolescence
results in shorter useful lives as technology changes accelerate.

Figure 7-8: ITS Condition Targets

User impact was a large factor in ITS target setting. For example, several
sub-categories were prioritized due to significant public safety issues if they
become non-operational. Reversible road gates and intersection warning
systems are continuously monitored and are maintained or replaced
immediately. Seasonal factors were also considered for several assets that are
unable to be maintained in the winter months, allowing them to fall into poor
condition during that time.

2017 CONDITION (%
APPROACHING OR
BEYOND USEFUL
LIFE)

TARGET (%
APPROACHING OR
BEYOND USEFUL
LIFE)

10-YEAR EXPECTED
OUTCOME (%
APPROACHING OR
BEYOND USEFUL LIFE)

Fiber communication network (miles)

10%

≤ 4%

20%

Fiber network shelters

10%

≤ 5%

30%

TMS (traffic management system) cabinet

13%

≤ 7%

20%

Dynamic message signs

15%

≤ 7%

20%

Traffic monitoring cameras

10%

≤ 5%

35%

Traffic detector stations/site -loops and radar
(5 mobile units not included in count)

4%

≤ 2%

25%

Communication equipment
- Ethernet backbone devices
- Ethernet communication equipment
- Video transmission equipment
- Video en/decoding devices (pairs)*

20%

≤ 5%

40%

MnPASS readers

0%

≤ 2%

10%

Reversible road gates

0%

= 0%

0%

Ramp meters

0%

≤ 2%

0%

Intersection warning systems

0%

≤ 6%

Not available**

Road weather information systems sites

0%

≤ 2%

0%

Automatic traffic recorders

N/A

≤ 10%

Not available**

Weigh-in-motion system sites

N/A

≤ 10%

Not available**

Road closures

0%

≤ 10%

Not available**

ASSET

Note:
* En/Decoding devices being phased out with switch from analog to IP traffic cameras)
**With the anticipated funding availability for ITS replacements over the 10 years of the TAMP, the 10-year expected outcomes for ITS overall will be a higher percentage of
devices in poor condition than the 2017 conditions. Because spending priorities can be shifted among the various ITS device types, the TAMP cannot reliably predict the 10year expected outcome for the individual ITS device types.
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NOISE WALLS TARGETS
The noise wall target of 8 percent poor as shown in Figure 7-9 is based on
accepted risk. Risk is dependent on wall location as some walls may fall into
private property, other structures, or frontage roads if they fail. Condition is
measured using a health index score which does not consider aesthetics. A
majority of funding is currently spent on replacement or major rehabilitation.
Target-setting encourages more money to be spent on preventive maintenance
to extend the life of noise walls.
Figure 7-9: Noise Walls Condition Targets

ASSET
Noise Walls

2017
TARGET 10-YEAR EXPECTED
CONDITION
(% POOR) OUTCOME (% POOR)
(% POOR)
11%

≤ 8%

17%

PEDESTRIAN INFRASTRUCTURE TARGETS
The Americans with Disabilities Act is the main driver for pedestrian
infrastructure condition targets. Desired targets were set in alignment with ADA
compliance standards (substantial and full compliance), which are outlined
in the ADA Transition Plan. MnDOT understands that there are locations
throughout the state that limit the ability to reach substantial compliance due
to geographic slopes and existing infrastructure. Approximately 10 percent
of pedestrian assets exist in these locations and are not considered in target
setting.
Figure 7-10: Pedestrian Infrastructure Condition Targets

ASSET

2017
TARGET (%
COMPLIANCE
NON-ADA
(% NON-ADA
COMPLIANT)
COMPLIANT)

10-YEAR
EXPECTED
OUTCOME
(% NON-ADA
COMPLIANT)

≤ 6% Curb
Ramps
≤ 5% Sidewalks

39% Curb Ramps
19% Sidewalks

Pedestrian
61% Curb Ramps
Infrastructure 44% Sidewalks
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TRAFFIC SIGNALS AND LIGHTING TARGETS
Figure 7-11 presents the current condition, performance target and expected
outcome for MnDOT’s signal and lighting assets. An age-based approach is
used for signals and lighting. When setting the target, the asset work group
considered at what age the asset can still function, but is no longer costeffective to continue to maintain. This is deemed the asset’s useful life. The
useful life for both signals and lighting is 30 years.
Figure 7-11: Traffic Signals and Lighting Condition Targets

2017
CONDITION
(% BEYOND
USEFUL
LIFE)

TARGET (%
BEYOND
USEFUL LIFE)

10-YEAR
EXPECTED
OUTCOME
(% POOR)

Traffic
Signals

16%

≤ 2% beyond useful
life (30 years or older)

13%

Lighting

31%

≤ 2% beyond useful
life (30 years or older)

24%

ASSET

Performance Gap Summary
As mentioned above, MnDOT expects to meet its federal two and four year
targets for bridge and pavement condition. There is no expected performance
gap for these measures and targets.
MnDOT’s state targets and investment levels are set as part of the MnSHIP
process. These state targets are MnDOT’s desired state of good repair and
may or may not be acheivable given projected funding levels. The ten-year
asset performance outcomes in this chapter show that the MnSHIP investment
levels for many assets are not sufficient to meet the state targets. In order to
minimize the risks associated with not meeting the state targets, MnDOT has
identified optimization strategies to strech available revenue. These strategies
are discussed in Chapter 8: Financial Plan and Investment Strategies. In
addition, MnSHIP established maintaining and repairing existing assets as a
high priority for spending additional revenue. Any revenue above the expected
ten-year levels should benefit the asset condition outcomes through additional
investment.

PAGE

150

MINNESOTA GO

MNDOT TRANSPORTATION ASSET MANAGEMENT PLAN

